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Note that the generation of T cells and/or antibodies cm also be accomplished by 
administering cells, preferably treated to be rendered «on-prolifearative, which present relevant 
T cell or B cell epitopes for response, such as the epitopes discussed supra. 

The therapeutic approaches may also include antisense therapies, wherein an antisense 
molecule, preferably from 10 to 100 nucleotides in length, is administered to fee subject either- 
"neat" or in a carrier, such as a liposome, to facilitate incorporation into a cell, followed by 
inhibition of expression of the protein. Such antisense sequences may also be incorporated into 
appropriate vaccines, such as in viral vectors (e.g.. Vaccinia), bacterial constructs, such as 
variants of fee known BCG vaccine, and so forth. 

Other features and applications of the invention will be cleat- to the skilled artisan, and 
need not be set forth herein. The terms and expression which have been employed are used as 
terms of descrip tion and not of limitation, and there is no intention hi the use of such terms and 
expression of excluding any equivalents of the features shown and described or portions thereof, 
it being recognized that various modifications are possible within the scope of the invention. 
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We claim: 

1 . Isolated nucleic acid molecule which encodes a cancer associated antigen, whose 
amino acid sequence is identical to the amino acid sequence encoded by the nucleotide sequence 
of SEQ ID NO; 1, 3, 4, 8, 15, 19, 22, or 26. 

2. The isolated nucleic acid molecule of claim 1 , comprising the nucleotide sequence 
of SEQ ID NO: 1. 

3. The isolated nucleic acid molecule of claim 1 , comprising fee nucleotide sequence 
of SEQ ID NO: 3. 

4. The isolated nucleic acid molecule of claim 1 , comprising the nucleotide sequence 
of SEQ ID NO: 4. 

5. The isolated nucleic acid molecule of claim 1, comprising the nucleotide sequence 
of SEQ ID NO: 8. 

6. The isolated nucleic acid molecule of claim 1 , comprising the nucleotide sequence 
of SEQ ID NO: 15. 

7. The isolated nucleic acidmolecule of claim 1 , comprising the nucleotide sequence 
of SEQ ID NO: 19. 

8. The isolated nucleic acid molecule of claim 1 s comprising the nucleotide sequence 
of SEQ ID NO; 22. 

9. Theisolatednucleicacidmolecideofclaim I, comprising the nucleotide sequence 
ofSEQIDNO:26. 

10. Expression vector comprising the isolated nucleic acid molecule of claim 1, 
operably linked to a promoter. 
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1 1 . Eukaryotic ceil line or prokaryoti c cell strain, transformed or transfected wife the 
expression vector of claim 10, 

12. Isolated cancer associated antigen comprising all or part of the amino acid 
sequence encoded by SEQ ID NO: 1, 3, 4, 8, 15, 19, 22 or 26. 

13 . Eukaryotic cell Ike or prokaryolic cell strain, transformed or transfected with the 
isolated nucleic acid molecule of claim 1, 

14. The eukaryotic cell line or prokaryotic cell strain of claim 13. wherein said cell 
line is also transfected with a nucleic acid molecule coding for a cytokine, 

15. The eukaryotic cell line or prokaryotic cell strain of claim 14, wherein said cell 
line is further transfected by a nucleic acid molecule coding for an MHC molecule. 

16. The eukaryotic cell line or prokaryotic cell strain of claim 14, wherein said 
cytokine is an. intetleukin. 

17. The eukaryotic cell line or prokaryotic cell strain of claim 16, wherein said 
mterleutdtt is 1L-2, IL-4 or JL-12. 

1 8. The eukaryotic cell line or prokaryotic cell strain of claim 13, wherein said cell 
line has been rendered non-proliferative. 

19. The eukaryotic cell line of claim 13, wherein said cell line is a fibroblast cell line, 

20. Expression vector comprising a mutated or attenuated virus and the isolated 
n ucleic acid molecule of claim 1. 

21 . The expression vector of claim 20, wherei n said virus is adenovirus or vaccinia 

virus, 

22. The expression vector of claim. 21 , wherein said virus is vaccinia virus. 

23. Th e expression vector of claim 21, wherein said virus is adenovirus. 
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24. Expression system useful in transacting a cell, comprising (i) a first vector 
containing a nucleic acid molecule which codes for the isolated cancer associated antigen of 
claim 13 and (ii) a second vector selected from the group consisting of (a) a vector containing 
a nucleic acid molecule which codes for an MHC or HLA molecule which presents an antigen 
derived torn said cancer associated antigen and (fa) a vector containing a nucleic acid molecule 
which codes for an interleukin. 

25 . Immimogemc composition comprising the isolated cancer antigen of claim 1 2, 
and a pharmaceutical^ acceptable adjuvant. 

26. The immunogenic composition ofelaim 25 , wherein said adjuvant i s a cytokine, 
a saponin, or GM-CSF, 

27. Immunogenic composition comprising at least one peptide consisting of an amino 
acid sequence of from 8 to 12 amino acids concatenated to each other in the isolated cancer 
associated cancer antigen of claim 12, and aphannaceutically acceptable adjuvant, 

28. The immunogenic composition of claim 27, wherein said adjuvant is a saponin, 
a cytokine, or GM-CSF. 

29. The immunogenic composition ofelaim 25, wherein said composition comprises 
a plurality of peptides which complex with a specific MHC molecule. 

30. Immunogenic composi don which comprises at least one expression vector which 
encodes a peptide derived from the amino acid sequence encoded by SBQ ID NO: 1, 3, 4, 8, 15, 
19, 22 or 26. 

3 1 . The immunogenic composition of claim 30, wherein said at least one expression 
vector codes for a plurality of peptides. 
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32. Vaccine useM in treating a subject afflicted wife a cancerous condition 
comprising fee isolated eukaryotic cell line of claim 13 and a pharmacologically acceptable 
adjuvant 

33 . The vaccine of claim 32, wherein said eukaryotic cell ike has been rendered non- 
proliferative. 

34. The vaccine of claim 33, wherein said eukaryotic cell line is a human cell line. 

35. A composition of matter useful in treating a cancerous condition comprising a 
non-proliferative ceil line having expressed on its surface a peptide derived, from the ammo acid 
sequence encoded by SEQ ID NO: 1, 3, 4, 8, 15, 19, 22 or 26. 

36. The composition of matter of claim 35, wherein said cell line is a human cell line. 

37. A composition of matter useful in treating a cancerous condition, comprising (i) 
a peptide derived from the amino acid sequence encoded by SEQ ID NO: 1, 3, 4, 8, 15, 19, 22 
or 26, (ii) an MHC or HLA molecule, and (hi) a pharniaceutically acceptable carrier. 

38. Isolated antibody which is specific for the cancer associated antigen of claim 12. 

39. The isolated antibody of claim 38, wherein said antibody is a monoclonal 
antibody. 

40. Method for screening for cancer in a sample, comprising contacting said sample 
wife a nucleic acid molecule which hybridizes to all or part of the molecule encoded by SEQ ID 
NO: 1, 2, 3, 4, 8, 15, 1 9, 22 or 26 and determining hybridization as an indication of cancer cells 
in said sample. 

41. A method for screening for cancer in a sample, comprising contacting said sample 
with the isolated antibody of claim 38, and detemiining binding of said antibody to a target as 
an indicator of cancer, 
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42, Method for diagnosing a cancerous condition in a suhj ect, comprising contacting 
an immune reactive cell containing sample of said subject to a cell line transfeeted with the 
isolated nucleic acidmoleeule of claim 1, and determining interaction of said transfected cell Hue 
with said immunoreactive cell, said interaction being indicative of said cancer condition. 

43 . A method for determining regression, progression of onset of a cancerous 
condition comprising monitoring a sample from a patient with said cancerous condition for a 
parameter selected from the group consisting of (i) a protein encoded by SEQ ID NO: 1, 2, 3, 4, 
8,15,19, 22 or 26, (if) a peptide derived from said protein, (lit) cytolytic T cells specific for said 
peptide and an MHC molecule with which it non-covalently complexes, and <iv) antibodies 
specific for said CT protein, wherein amount of said parameter is indicative of progression or 
regression or onset of said cancerous condition. 

44. The method of claim 43, wherein said sample is a body fluid or exudate, 

45. The method of claim 43, wherein said sample is a tissue. 

46. The method of claim 43, comprising contacting said sample with an antibody 
which specifically binds with said protein or peptide. 

47. The method of claim 46. whereinsaid antibody is labelled with a radioactive label 
or an enzyme. 

48. The method of claim 46, wherein said antibody is a monoclonal antibody. 

49. The method of claim 43, comprising amplifying SNA which codes for said 
protein. 

50. The method of claim 49, wherein said amplifying comprises carrying out 
polymerase chain reaction. 
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5 1 . The method of claim 42, comprising contacting said sample with a nucleic acid 
molecule which specifically hybridizes to a nucleic acid molecule which codes for or expresses 
said protein. 

52. The method of claim 49, wherein saidnucleic acid molecule compiles SEQ ID 
NO: 9, 10, 11, 12, 13, 14, 17, 18, 20, 2i 5 24, 25, 28 or 29. 

53. The method of claim 43, comprising assaying said sample for shed protein. 

54. The method of claim 43, comprising assaying said sample for antibodies specific 
for said protein, by contacting said sample with protein. 

5 5 . Method for diagnosing a cancerous condition comprising assaying a sample taken 
from a subject for an innnunoreactive cell specific for a peptide derived from a protein encoded 
by SEQ ID NO: 1,2,3,4,8, 15, 1 9, 22 or 26. complexed to an MHC molecule, presence of said 
immunoreactive cell being indicative of said cancerous condition. 

56. Compositioncomprisingatleastonepeptide consisting of an amino acid sequence 
of from 8 to 25 amino acids concatenated to each other in the isolated cancer associated antigen 
of claim 12, and a pharmaceutically acceptable adjuvant. 

57. The composition of claim 56, wherein said adjuvant is a saponin, a cytokine, or 
GM-CSF. 

58. The composition of claim 56, comprising a plurality of MHC binding peptides, 

59 . Composition comprising an expression vector which encodes at least one peptide 
consisting of an amino acid sequence of from 8 to 25 amino acids concatenated to each other in 
the isolated cancer associated antigen of claim 12, and phaimaceutically acceptable adjuvant. 

60. The composition of claim 59, wherein said expression vector encodes a plurality 
of pep tides. 
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61. A method for screening for possible presence of a pathological condition, 
comprising assaying a sample from a patient believed to have a pathological condition for 
antibodies specific to at least one of the cancer associated antigens encoded by SEQ ED NOS: 1, 
2, 3, 4, 8, 1 5, 19, 22 or 26, presence of said antibodies being indicative of possible presence of 
said pathological condition. 

62. The method of claim 61 , wherein said pathological condition is cancer. 

63 . The method of claim 6 1 , wherein said cancer is melanoma. 

64. The method of claim 6 1 , further comprising contacting said sample to purified 
cancer associated antigen encoded by SEQ ID NO: 1, 3, 4, 8, 15, 19, 22 or 26. 

65. A method for screening for possible presence of a pathological condition in a 
subject, comprising assaying a sample taken from said subject for expression of a nucleic acid 
molecule, the nucleotide sequence of which comprises SEQ ID NO; 1, 2, 3, 4, 8, 15, 19, 22 or 
26, expression of said nucleic acid molecule being indicative of possible presence of said 
pathological condition. 

66. The method of claim 65, wherein said pathological condition is cancer, 

67 . The method of claim 65, comprising determining expression via polymerase chain 
reaction. 

68 . The method of claim 65 , comprising determining expression by contacting said 
sample with at least one of SEQ ID NO: % 10, 11, 12, 13, 14, 17, 18, 20,21, 24, 25, 28 or 29. 

69. A method for determining regression, progression of onset of a cancerous 
condition comprising monitoring a sample from a patient with said cancerous condition for a 
parameter selected from the group consisting of (i) a cancer associated antigen encoded by SEQ 
IT) NO: 1, 2, 3, 4, 8, 1 5, 19, 22 or 25, (ii) apepiide derived from said cancer associated antigen, 
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(iii) cytolytic T ceils specific for said peptide and an. MHC molecule with which it non- 
covalently complexes, and (xv) antibodies specific for said cancer associated antigen, wherein 
amount of said parameter is indicative of progression or regression or onset of said cancerous 
condition. 

70. The method of claim 69, wherem said sample is a body fluid or exudate. 

7 1 . The method of claim 69, wherein said sample is a tissue. 

72. The method of claim 69, comprising contacting said sample with an antibody 
which specific-ally binds with said protein or peptide. 

73. The method of claim 72, wherein said antibody is labelled with aradioaetive label 
or an enzyme. 

74. The method of claim 72, wherem said antibody is a monoclonal antibody. 

75. The method of claim 69, comprising amplifying RNA which codes for said 

protein. 

76. The method of claim 75, wherein said amplifying comprises carrying out 
polymerase chain reaction. 

77. The method of claim 69, comprising contacting said sample with a nucleic acid 
molecule which specifically hybridizes to a nucleic acid molecule which codes for or expresses 
said protein. 

78. The method of claim 69, comprising assaying said sample for shed cancer 
associated antigen. 

79 . The method of claim 69, comprising assaying said sample for antibodies specific 
for said cancer associated antigen, by contacting said sample with said cancer associated antigen. 
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80. Method for screening for a caacemas condition comprising assaying a sample 
taken from a subject for an immunoreactive ceil specific for a peptide derived from a cancer 
associated antigen encoded by SEQ ID NO: 1,2,3, 4, 8, 15, 19, 22 or 26, compbxed to aa MHC 
molecule, presence of said nnniunoreactive ceil being indicative of said cancerous condition. 

81. An isolated nucleic acid molecule consisting of a nucleotide sequence defined by 
SEQ ID NO: 1, 2, 3, 8, 15, 19, 22 or 26. 

82. Isolated nucleic acid molecule the complimentary sequence of which hydridizes, 
under stringent conditions, to the nucleotide sequence set forth in SEQ ID NO: 4, 5, 8, 15, 19. 
22 or 26. 

83. An isolated polypeptide composing at least 9 consecutive amino acids set forth 
in SEQ ID NO: 5, 7, 16, 19, 23, 27, or 30. 

84. The isolated polypeptide of claim 83, comprising at least 9 consecutive amino 
acids set forth in SEQ ID NO; 23 or 30. 

85 . The isolaied polypeptide of claim 84, comprising t least 9 coiisecutive mnino acids 
of the amino acid sequence set forth in SEQ ID NO: 23, 

86. The isolated polypeptide of claim 85, comprising amino acids 1.02-1 1 1 , 904-912 
or 1262-1270 of SEQ ID NO: 23. 

87. Anisolated nucleic acid molecule which encodes the amino acid sequence of SEQ 
ID NO: 30. 

88. An isolated nucleic acid molecmewhich encodes the isolated polypeptide of claim 

86. 

89. Expression vector comprising the isolated nucleic acid molecule of claim 88, 
operably linked to a promater. 

40 



WO 01/47959 



PCT/US00/42334 



<i!0> Jager, Dirk 

Scanlan, Matthew 
Sure, Ali 
Jager, Elks 
Kaath, Alexander 
Old, Lloyd 
Chen, Yao-tsssng 

<120> Isolated Nucleic Acid Molecules Encoding Cancer Associated Antigens, 
the Antigens per se, and Oses Thereof 

<I30> mis 56:15. 2PC2 

<140> 

<14i> 

<150> 03 09/451,733 
<i51> 2000-06-22 
<150> US 05/451,739 
<151> 19SS-11-30 
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<2105> 1 
<21i> 1S33 
<2X2> DNA 
<213> Hoiao sapiens 
<22Q> 
<221> CDS 
<222> 233 
<400> 1 



ggttttccac gttggaeaag tgcggctcgg 


cggccagcgg 


agcgcgcccc 


tteacgetce 


SO 


ccgciccgct cctctottct acecagccca 


gtgggcgagt 


gggcagcggc 


ggccgcggcg 


120 


etgggecetc tcccgccggt gtgtgcgcgc 


tcgtacgcgc 


ggcccccgcc 


gccagceceg 


180 


ccgcctgaga gggggcctgc gcegccggcc 


ggggcgtgcg 


cccgggagcc 


accgncaccg 


240 


cggcccgcgc ecteaggcgc tggggtcccc 


gcggacccgg 


aggcggcgga 


cgggctcggc 


300 


agatgtsgcc gccgggccga agcaggagcc 


ggcggggggg 


egccgggaga 


gcgagggctt 


3 SO 


tgcattttgc agtgctafctt tttgaggggg 


gcggagggtg 


gaggsagfceg 


gaaagccgcg 


420 


ccgagtcgcc ggggacctcc ggggtgaacc 


atgttgagte 


ctgcca&cgg 


ggagcagctc 


430 


cacctggtga actatgtgga ggact&cctg 


gactccai:cg 


agtccctgcc 


tttcgacttg 


540 


eagagaaatg tctogctgat gcgggagatc 


gacgcgaaat 


accaagagat 


cctgaaggag 


600 


ctagacgagt getacgagcg cttcsgtcgc 


gagacagaeg 


gggegcagaa 


gcggcggatg 


660 


ctgcactgtg tgcagcgege gctgatecgc 


agcctaggagc 


tgggcgacga 


gaag&tccag 


720 


•atcgtgagcc ag&tggtgga gctggtggag 


aaccgcaegc 


ggcaggtgga 


cagccacgtg 


780 


gagctgttcg aggcgcagca ggagctgggc 


gacacagcgg 


gcaacagcgg 


caaggctggc 


840 


gcggacaggc ccaaaggcga ggeggeageg 


caggctgaca 


agcccaacag 


caagegctea 


900 


cggcggcagc gcaacaacga gaaccgtgag 


aacgegtcca 


gcaaccacga 


ccacgacgac 


960 


ggcgcctcgg gcacacccaa ggagaagaag 


geeaagacct 


ccaagaagaa 


gaagcgctcc 


1020 


aaggccaagg cggagcgaga ggcgtcccct 


gccgacctcc 


ecatcgaccc 


caacgaaccc 


1080 
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acgfcaetgtc tgtgcaacea ggtctcctat 
tgceocatcg agtggttcca cttctcgtgc 
tggt&etgte eeaagtgceg gggggagaae 
tccasaaaag agagggctta caacaggtag 
caaaataaac cgtgtattta ttacattgct 
gfcafcst *tt v aaagaatgfcfc agaaaaggaa 
tgfcttyectt ctgtttfccat tggtacscgt 
tttagaaact acaaatatag gttt.gattca 

<210> 2 
<21X> 1143 
<Z12> USA 

<213> Homo sapiens 
<400> Z 

gagtaaeecg atastatgcc gttgtccggc 
agcagtgatc cegggcctgt ggctcggggc 
cecgcggggg ctcggagaca gtttcaggcc 
gcgtggcagt ggaaacagat cctgaaggag 
gag&cag&eg gggcgc&gaa gcggeggasg 
ogcoaggagc tgggcgacga ga&gatccag 
ascegcacgc ggcaggtgga cagccacgtg 
gaeacagtgg gcaacagcgg caaggttggc 
cagtctgaca agceeaaeag eaagcgctea 
aacgcgtcea gcaaeaacga ccacgacgac 
gee&agaeet ecaagaagaa g&agcgctcc 
gccgaeotcc ecatcgaccc caacgaaeec 
ggggagatga tcggctgcga ea&eg&cgag 
gtggggctca atcataaacc caagggcaag 
gagaagacca tggacsaagc cctggagaao 
tttgtggaca ggcgcctggt gtgaggagga 
gcctttgttg aggtgcaagg agtgtaaaat 
ccattccttt catagggatg gcagtgattc 
gtaaeaagaa agtggtctgt ggatcagcat 
ass 

<210> 3 

<21l> 142 

<212> OKA 

<213> Koiao sapiens 

<40Q> 3 

egccgtccac acccoagcgg coctgacgct 
agtgasaggc aaggccacga ccccgcgagc 



ggggagatga tcggctgcga caacgacgag 1140 
gfcggggctca atcataaacc caagggcaag 1200 
gagaagacca tggacaaagc cctgg&gaaa 1260 
tttgtggaca ggcgcctggt gtgaggagga 1320 
gcctttgttg aggtgcaagg agtgtaaaat 1380 
ccattccttt catagggatg gcagtgattc 1440 
gtaaeaagaa agtggtctgt ggatcagcat 1500 
aca 1533 



acggcgacga ga.attc.ccag atatsgcsgt 60 

cggggctgca gttcggaccg cctcccgcga 120 

gcatctttgc tgacccgagg gtggggccgc 180 

ctagacgagt gctacgageg cttcagtcgc 240 

etgcactgtg tgcagcgcge getgatcegc 300 

atcgtgagcc agatggtggs gctggtggag 360 

gagctgttcg aggcgcagca ggagcfcgggc 420 

gcggacaggc ccaatggcys tgcggtagcg 480 

cggcggcagc gcaaeaaega gaaccgtgag 540 

ggogcctcgg gcac&eccaa ggagaagaag 600 

aaggccaagg cggagcgaga ggcgteecet 660 

acgtactgtc: tgtgcaacca ggtctcotat 720 

tgccccatcg agtggttcca cttctcgtgc 780 

tggtactgtc ccaagtgccg gggggagaac 840 

tccaaaaaag agagggctta caacaggtag 300 

caaaataaac cgtgtattta ttacattgct 960 

gtatattttt aaagaatgtt agaaaaggaa IO20 

tgtttgcctt ttgttttcat tggtacacgt 1080 

tttsgaaact acaaatatag gtttgattca 1140 

1143 



gteccetccg cgaccctcgc ctctggaaaa 60 
gccggcctcg agcccgcagc ccceagggcc 120 
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tgggacgsga 


teatgaagga 


gctagacgag 


tgetacgage 


gcttcagteg 


cgagacagac 


180 


ggggcgcaga. 


ageggeggst 


getgeactgt 


gtgcagcgeg 


egctgaiccg 


cageeaggag 


240 


c 1 5g9 eg acg 


agaagatcxa 


gategtgage 


eagatggtgg 


agctggtgga 


gaaccgcacg 


300 


cggeaggtgg 


acagccacgt 


ggagctgttc 


gsggegcagc 


aggagctggg 


egacaeageg 


3 SO 


ggcaacagcg 


geaaggctgg 


cgeggacagg 


cccaaaggeg 


sggoggcagc 


geaggefcgae 


420 


aagcccaaca 


geaagegcte 


aeggeggcag 


cgcaacsaeg 


agaaccgiga 


gaacgcgtcc 


4 SO 


agcaaccacg 


aecacyacga 


cggcgcctcg 


ggcaeaccca 


aggagaagaa 


ggcca&gacc 


540 




caaggeeaag 


f^CGnacsfxracj 


aggegtccce 


tgccgaccfcc 


500 


cceategacc 




caegtaetgt 


ctgtgcsacc 


aggfcefcecta 


fcggggagatg 


660 


ateggctgeg 




qtgccccatc 


gagtggtfccc 


aettefcegtg 


eg^ggggetc 


720 


aateataaae 


ccasgggcaa 


gt 
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<210> 4 
<2U> 057 
<2i2> DKA 

<2I3> Homo sapiens 
<4 00> 4 



cctccgagaa cggtgtecat 


ggcacagggc 


gggaacagat 


aaggectagg 


ga&ggogeec 


60 


ctsgggceta. tacacctctt 


ctggggctcg 


gcactaggaa 


ge&gctfcccc 


totes ggece 


120 


cfettgtcfcec aagccgtfccc 


aaactgagta 


eeggg&gaeg 


acacasaggg 


agggaggtga 


180 


eggatggege aggegeggga 


gccgcctagg 


ctgctgggag 


tggtggtocg 


gecgeggaat 


240 


ggsgatcatg aaggsgctag 


segagfcejeta 


cgagegcttc 


agtcgegaga 


cagaegggge 


300 


goagaagegg eggatgetge 


actgtgtgca 


gcgcgcgckg 


atccgcagcc 


aggagctggg 


3m 


cgacgagaag afcecagateg 


tgagecagat 


ggtggagctg 


gtggsgaace 


geaegeggea 


420 


ggtggacagc cacgtggagc 


tgttcgaggc 


gcagcaggag 


ctgggcgaca 


cagegggcaa 


480 


e&gcggcaag getggegegg 


acaggcccaa 


aggegaggeg 


go.agcgcagg 


ctgacaagcc 


540 


caaeageaag cgcicacgge 


ggcagcgc&a 


eaacgagaac 


cgtgagaacg 


cgtecageaa 


600 


ccaogaocac gaegaeggeg 


cctcgggcac 


accoaaggag 


aagaaggces 


agaectcc&a 


660 


gaagaagaag cgctccaagg 


ecaaggegga 


gcgagaggcg 


teccetgeeg 


aeetceceat 


720 


cgacccoaac gas ccoa eg* 


actrgtctgirg 


caaccaggtc 


tccsatgggg 


agatgategg 


780 


ctgcgacaac gaegagtgee 


eeategagtg 


gttceactte 


tcgtgcgfcgg 


ggetcaatca 


840 


iaasceca&g ggcaagt 










857 



<210> 5 

<211> 279 

<212> PRT 

<213> Seme sapiens 

<400> 5 

Met Lea Ser Pro Ala Asn Glv GIu Gin Leu His Lew Val J-lss *yr Val 
15 10 IS 

Gin Asp Tyr Leu Asp Ser lie GXu Ser Leu Pro ?he Aso X.e« Gin Arg 
20 25 30 

Asn Val Ser Lets Met Arg 61u lie Asp Ala Lys Ty r Gi » Clu lie Leu 
35 40 45 
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Lys GIu Leu Asp GIu Cys Tyr Glut Arg Phe Sec Arg Gin Thr Asp Gly 
50 55 60 

Ala Gin &ya Arg Arg Met: Lea His Cys Val Sin. Arg Ala Lew He Arg 
65 7 0 75 80 

Ser G.Ia GIu Leu Sly Asp GIu Lys He Gin He Val Sex Gin Met Val 
OS 90 35 

Glut Leu Val Slu Asa Arg Thr Arg Gin Val Asp Ser His Val GIu Leu 
100 105 110 

Phe GIu Ala sin Gin GIu Leu Glv Asp Thr Val Gly Asia Ser Gly Lys 
115 120 125 

Val Glv Ala Asp Arq S>ro Asa Glv As» Ala Val Ala Gin Ser Asp Lys 
130 135 ' 140 

Pro As» Sex Lys Arg Ser Arg Arg Gin Arg Asa Asn GIu. Asa Arg Glut 
14 5 ISO 153 160 

Asn Ala Ser Ser Asn His Asn His Asp Asn Gly Ala Ser Sly Eir Pro 
165 170 175 

Lys GIu Lys Lys Ala Lys The Ser Lys Lys Lys Lys Arg Ser Lys Ala 
180 185 ISO 

Lys Ala Slu Arg G.Lu Ala Ser &zo M.s Asp Lea Pro He Asp Pro Asn 
195 * 200 205 

GIu Sro Thr Tyr Cys Lsu Cys Asn Gin Val Sax Tys Glv GIu Met He 
210 215 220 

Gly Cys Asp Asa Asp GIu Cys S?ro He GIu Trp She His JPbe Ser Cys 
235 230 235 240 

Val Gly Leu Asn His Lys Pro Lys Gly Lys Trp Tyr Cys Pro Lys Cys 
245 250 255 

Arg Gly GIu Asn Gin Lvs Thr Met Asp Lys Ala Leu. GIu Lys Ser Lys 
260 2€5 270 

Lys GIu Arg Ala Tyr Asn Arg 
27 5 



<210> 6 

<211> 210 

<212> PUT 

<213> Hosso sapiens 

<4 00> S 

Met Leu fiis Cys Vsl Gin Arg Ala Leu He Arg Ser Gin GIu Lew Gly 
1 5 10 15 

Aso Glu Lys He Gin lis Val Ser Gin Met Val Giu Leu Val GIu Asn 
20 25 30 

Arg Thr Arg Gin Val Asp Ser Mis Val GIu Leu Fhe GIu Ala Gin Sin 
35 40 45 

Qlu Leu Glv .Sap Tfar Val Gly Asn Ser Gly Lys Val Gly Ala Asp Arg 
50 55 60 

Pro Asn Glv Asp Ala Val Ala Gin Ser Asp Lys Pro Asa Ser Lys Arg 
65 70 75 SO 

Ser Arg Arg Gin Arg Asn Asn GIu Asa Arg GIu Asa Ala Ser Ser Asa 
85 90 95 

His Asp His Asp Asp Gly Ala Ser Gly Thr Pro Lys GIu Lys Lys Ala 
100 105 110 
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Lys Thr Sax Lys Lys Lys Lys Arg Ser Lys Ma Lys Ala Glu teg Glu 
115 120 125 

Ala Ssr Pro Ala Asp Lag Pro lie asp Pre Asa Glu Pro Ttoc tyt Cys 
130 135 140 



Leu Cys Asn. Gin Val Ser Tyr Gly Slu Met lis Gly Cys asp Asn Asp 

1*5 150 155 ISO 

Gly Cys Pro lie Glu Trp Kis His Pile Ser Cys Val GIv Leu Asn Ms 
165 170 175 

Lys Pro Lys Gly Lys Txp Tyr Cys Pro Lys Cys Arg Gly Slu Asn Glu 

180 IS5 ISO 

Lys Thr Met Asp Lys Ala Leu Glu Lys Ser Lys Lys Glu Arc Ala Tyr 

195 200 " 205 



Asn Arg 
210 



<210> 7 

<2U> 235 

<212> PRT 

<213> Homo sapiens 

<400> 7 

Met Glu He Leu Lys Glu Leu Ast> Glu Cys Tyr Glu Arg Ph© Sar Arg 
1 5 .5 0 15 

Glu Thr Asp Sly Ala Gin Lys Arg Arg Met Lsu His Cys Val Gin Arg 
20 25 30 

Ala ifttt He Arc Ser Gin Glu Leu GIv Asp Glu Lvs He Gla lie Val 
35 40 -5 5 

Ssr Gin Met Val Glu. Leu Val Glu Asn Arg -Thr Arg Gin Val Asp Ser 
50 55 60 

His Val Glu Leu Phe Glu Ala Gla Gin. Glu Leu Gly Asp "Shx Val Gly 
65 70 75 80 

Asa Ser Gly Lys Val Gly Ala Asp Arg Pro Asn Gly Asp Ala Val Ala 
85 90 95 

Glu Ser Asp Lys Pro Asn Ser Lys Arc Ser Arg Arg Gin Arg Asn Asn 
100 105 110 

Glu Asn Arg Glu Asn Ala Ser Ssr Asn His Asp His Asp Asp Gly Ala 
IIS 129 125 

Ssr Gly Thr Pro Lys Glu Lys Lys Ala Lys Thr Ser Lys Lys Lys Lys 
130 135 140 

Arg Ssr Lys Ala Lys Ala Slu Arg Glu Ala Ser ?ro Ala Asp Leu Pro 
145 ' 150 155 160 

lie Asp Pro Asn Glu Pro Thr Tyr Cv« Leu Cys Asn Gla Val Ser Tyr 
165 170 175 

Glv Glu Met Tie 3.1 v Cys Asp Asn Asts Glu Cys Pro lie Glu Trp She 
180 185 190 

His Pus Ser Cys Val Gly £eu Asa. His Lys Pro Lys Gly Lys Trp Tyr 
195 200 205 

Cys Pro Lvs Cys Arc Gly Glu Asn Glu Lys Thr Met Asp Lys Ala Leu 
210 215 220 

Glu Lys Ser Lys Lvs Glu Arg Ala Tyr Asn Arg 
225 " " 230 235 
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<21Q> 8 

<211> 772 

<212> DWi 

<213> Homo sapiens 

<22I> CDS 

<222> 695,715 

<400> 8 

aaagcgttct cggeggsage gcaacaacta 
cccacgacga egteaceteg ggcacgecca 
agcagggctc catggccaag gegtagcggc 
ceagegagcc ctcctactgg . gagacgatce 
tccgefctctc gfcgtgtgagt stcaaccata 
gccggggaas gaacgatggg eaaagccett 
acaggtagtt tggggacatg cgtctaatag 
ttaoattgcc aectttgctg aggtgcagga 
gttagaggec gggegcggtg gctcacgccc 
gfccggatcac gaggtcsgga gatcgagacc 
tactaaaaat tcaaaaaaaa aattagctgg 
attcgggagg ctgaggcagg agaatggcnt 
aaggtcgcgc cactgcaoto cagcctgggc 



<210> 9 

<2:U> 32 

<212> m& 

<213> Hcsro sapiens 

<400> 9 

cacscacgat ceatgcfcgag tcctgccaao 



<210> 10 

<ZU> 23 

<2I2> IK8. 

<2X3> Homo sapiens 

<400> 10 

cgfcggtcgtg gttgctggac gcg 23 



<21C> 11 
<2ll> 21 

<212> T>m 

<2I3> Homo sapiens 
<40G> 11 

cccagcggcc cfcgaegctgt c 21 



<21G> 12 

<2X1> 23 

<:212> TMA 

<213> Rama sapiens 

<400> 12 

egtggtcgtg gttgctggac gcg 23 



<210> 13 

<211> 23 

<212> OHft 

<213> Homo sapiens 

<400> 13 



gasccgtgag aacgcgtccss 


gcaaccgcga 


SO 


aggagaagaa agcccacaec 


tc.taagaa.ga 


120 


aggcgtccec cgcagacc.tc 


cccatcgacc 


130 


getgcgaeaa egaatgocee 


atcgagtggt 


240 


aaecaaagcg caagtggtac 


tgttccagat 


300 


!* -.A kk/WtA \jud^UviuJLhv\> 


r- rtTT'fyf'h't' *ss ■£* ?• 


360 


tgaggagaae aaaaS;aagcc 


agtgtgttga 


420 


ag'cgtaaaat gtatactt~t 


aaagaatgtt 


430 


gtaatcccag cactttggga 


ggcegaggcg 


540 


atcctggcts acacggtgaa 


sccccgtctc 


600 


gcgtggtggc gggcgcctgt 


agteccagct 


660 


gaacctggga ggtggagctt 


gcantgagcc 


720 


gac agac cga gactcc acct 


ta 


772 
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ggaagag&ta aggcctaggg aag 23 



<2I0> 14 

<2ll> 23 

<212> DBA 

<2I3> Hesno sapiens 

«300> 14 

cgtggtcgig gttgctggac geg 23 

*n . 0 V .3. ^ 

<211> 2030 

<2,12> mh 

<213> Homo sapiens 

<221> CDS 

<222> 1628, 1752, 1758, 1769, 1789, 1873, 1908, 1915, 1933, 1970, 1976, 2022 
<400> 15 

ctcgtgceg.t taaagatggt cttctga&gg ctasctgcgg aaigaasgtt tctatetccaa 60 
ctaaagcctt agaatfcgafcg gacaf.gesaa ctttcaaagc agagcctccc gagaageeat 120 
ctgccttcga gcctgceatt gasatgc&aa agtctgttcc aaataaagcc ttggaattga 130 
agaatgaaca aacattgaga gcagatgaga tactcocatc agaatccaaa caaaaggact 240 
atgaagaaag ttcttggg&t fcctgagagtc tctgtgagac tgtttcscag aaggatgtgt 300 
gtttaccc&a ggctacacat caaaaagaaa tagataaaat aaatggaaaa ttagaagagt 36C 
ctcctgataa tgatggtttt etgaaggctc cctgcagaac gaaagtttct attccaacta 420 
aagccttaga afctgatggac atgcaaactt tcaaagcaga gcetcecgag aagcc&tctg 48C 
octtcgagec tgccattgaa atgcaaaagt cigitccaaa taaagccfctg g&attgaaga 540 
atgascaaac attgagagaa gatcagatgt tcccttcaga atcaaaacaa aagaaggttg 600 
aagaaaattc ttgggattct gagagtctcc gtgagactgt ttcacagaag gatgtgtgtg 660 
tacccaaggc tacacatcaa a&agaaatgg afcaaaataag tggaaaatta gaagattcaa 720 
ctagcctatc aaaaatcttg gstacagttc attcttgtga aagagcaagg gaacttcaaa 780 
aagatcae-eg tgaacaacgt acaggasaaa tggaacaaafc gaaaaagaag ttttgt.gt.ac 840 
tgasaaagaa aotgtoagaa gcaaaagaaa taaaatcaca gttagagaac caaaaagtta 900 
aatggg&aea agagctctgc agtgtgagat tgactttaaa ccaagaagaa gagaagagaa S60 
gaaatgccga tatattaaat gaaaaaatte gggaagaatt aggaagaate gaagagcage 1020 
ataggaaaga gttagaagt.g aaacaacaac ttgaacaggc tcfcc&gaafca caagatatag 1080 
aattgaagag tgtagaaagt aatttgaatc aggtttctca caetcatg&a aatgaaaatt 1140 
atctcttaca tgaaaattgc atgttgaaaa aggaaattgc cafcgctaaaa ctggaaatag 1200 
ecacactg&a acaecaatac caggaaaagg asaataaata o«ttgaggac afctaagattt 1260 
taaaagaaaa gaatgctgaa cttcagatga ceetaaaact gaaagaggaa tcattaacta 1320 
aaagggcatc tcaatatagt gggcagetta aagtfcctgat agctgagaac acaatgctca 1380 
cttctaaatt gaaggasaaa caagacaaag aaatactaga ggaagaaatt gaatcacacc 1440 
atcctagact ggcttctgct gtacaagacc atgatcaaat tgtgacatca agaaaaagtc 1500 
aagaacctgc tttccacatt gcaggagatg ettgtttgca aagaaaaatg aatgttgatg 1560 
tgagtagtac cgatatataa caatgaggtg ctccatcaac cacttfcctga agctcaaagg 1620 
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aaafccoanas gcctaaaaat taatcteaat tatgcaggag atgctctaag agaaaataca 1680 
trggtttcag gaacatgcac aaagagaoea acgtgaaaca eagfcgtcaaa tgaaggaage 1740 
tgaacacatg tntcaaancg a&caagataa tgtgaacaaa cacactganc agcagg&gtc 1800 
tctagaieag aaattafcttc a&ctacaasg caeaaatatg tggetteasc sgeaattagt I860 
tcatgcacat aangaaagcfc gacaacaaaa gcaagataao aattgstntt cattatcttg 1920 
agaggaaaat gcncafccafce ttctaaaaga gaaaaatgag gagatatttn attacnataa 1S80 
ccatttaaaa aacccgtata tttcaatatg gaaaaaaaaa aaaaaaaaaa 2030 



<210> 16 
<2ii> 513 
<212> PRT 

<213> Homo aaoi«ns 
<400> 16 

Met Lys Val Ser Us Pro Thr Lys »1* Leu ©lu Leu Met Asp Met Sin 
1 5 10 15 

Thr Pfae Lys Ma Glu Pro Pro Gla Lys Pro Ser Ala Phe Glu Pro Ma 

20: 25 30 

lie Gla Met Sin Lys Ser Val ?ro Asa Lys Ala Leu Glu Leu Lys Asn 
35 40 45 

Gla Gin Tar JUew Arg Ala Asp Gla lie Leu Pro Ser Glu Ser Lys Gin 
50 55 60 

Lys Asp Tyr Glu Glu Ser Ser Trp Asp Ser Glu Ser £»» Cys Glu Thr 
SS 70 75 30 

Val Ser Gin Lys As» Val Cys Leu Pro Lys Ala Thr His Gla Lys Glu 
85 90 98 

.Tie Asp Lys lie Asn Sly Lys Lea Glu Sly Ser Pro Asp Asn Asp Sly 
100 105 110 

Hie Lea Lys Ala Pro Cys Arg Met Lys Val Ser 21a Pro Thr Lys Ala 
115 120 125 

Lea Sin Leu Met Asp Met Sin Thr Phe Lys Ala Glu Pro Pro Glu Lys 
130 135 140 

Pro Ser Ala Fha Glu Pro Ala lis Glu i>Set Sin Lys Ser Val Pro Asa 
.14 5 ISO 1S5 ISO 

Lvs Ala Lew Glu Leu Lys Asrs Glu Gin Thr Leu Aro Ala Asp Gla Met 
155 170 175 

Pas- Pro Ser Glu Ser Lvs Glu Lys Lys Val Gin Glu asm Ser Trt> Asp 
180 185 190 

Ser Glu Ser Law Arc? Glu Thr Val Ser Gin Lys Asp Val Cys Val Pro 
135 200 205 

Lys Ala Thr Bis Gin Lys Glu Met Asp Lys lie Ser Gly Lys Ley Glu 
210 215 220 

Asp Ser Thr Ser Leu Ser Lys lie Lew Asp Thr Val His Ser Cys Glu 
225 230 235 240 

Arg Ala Arc? Glu Leu Sin Lys Asp His Cys Glu Gla Arg Thr Glv Lys 
245 250 255 

Met Glu Gin Mat Lys Lys Lys Rie Cys Val Leu Lys hyg Lys Leu Ser 
260 265 270 

Glu Ala Lys Glu lis Lys Ser Gin Leu Glu Asa Gin Lys Val Lys Trp 
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275 230 285 

Glu Gin Glu Leu Cys Ser Val Arg Leu Thr Lew Asa Sin Olu Glu Glu 
290 295 300 

Lys Arg Arg Asa Ma Asp xie Leu Asa <Slu Lys lie Arg Sit* Glu Leu 
305 .310 315 320 

Giy Arg lis Glu GIu Gin His Arg tya Glu Leu Glu Val Lyo Sin Gin 
325 330 335 

Leu Glu Gin Ala Leu Are? lie Gin Asp Ha Glu Leu lys Ser Val Glu 
340 345 350 

Ser Aau Leu Aan. Girt. Val Ser His Tter His slu Asa Gla Asn Tyr Leu 
325 358 365 

leu His Glu Asn Cys Met Leu Lys Lys Glu lis Ala Met Leu hvs leu 
370 375 380 

Glu He Ala Thr Leu Lys His Gla Tyr Gin Glu Lys Glu Asp. Lys Tyr 
385 390 335 400 

Ph© Glu Asp lis Lys lie Leu Lys Gla Lys Asn Ala Glu Leu Glu Met 
'305 410 415 

Thr Leu Lys leu Lys Glu Glu Ser Leu Thr Lys Arg Ala Sex: Gin Tyr 
420 425 430 

Ser Giy Gin Lena Lys Val Leu lie Ala Glu Asn Thr Met Leu Thr Sar 
435 440 445 



Lys Leu Lvs G.lw Lys Gin Asp Lys Glu lis Leu Glu Ala Glu II© Gla 
■150 455 460 

Ser Bis His Pro Arg Leu Ala Ser Ala Val Glu Asx» His Asp Glu He 
465 470 475 480 



Val Thr Ser Arg Lvs Ser Gla Glu Pro Ala ?he His lie Ala Sly A«p 
485 4S0 435 

Ala Cys Leu Gla Axg Lvs Met Asn Val Asp Val Ser Ser Thr Asp He 
500 505 510 



<210> 17 

<211> 33 

<S12> DMA 

<213> tloiao sapiens 

<400> 17 

eacacaggat ccatgcaggc cecgcaeaag gag 



<210> 18 

<211> 34 

<212> OKA 

<213> iSorao sapiens 

<400> 18 

eacacaaagc ttetaggatt tggoacagsc agag 34 



<210> 19 

<211> 294 

<212> FRT 

<213> Horac sapiens 

<400> 19 

Met Pro Leu Cys Thr Ala Thr Arg He ?ro Arg Tyr Ser Ser Sex Ser 
15 10 15 

Asp Pro Giy Pro Val Ala Arg Giy Arg Giy Cys Ser Ser Asp Arg Leu 
20 25 30 
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Pro Arg Pro Ma Gly Pro Ala Arg Arg Gla Pile Glr. Ala Ala Ser Leu 
35 40 45 

Tlsr Arg Gly Trp Sly Arg Ala Trp 3?ro £rp Lys sin lie Lati Lys 
50 55 60 

Glu Leu Asp Glu Cys Tyr Gla Arcs' gfes Ser arg Glu Jhr As© Giv Ala 
65 70 ' 75 " 80 

Gin Lys Arg Arg Met Lew Sis Cys Val Gla Arg Ala Leu He Arc Ser 
85 SO 95 

Gla Glu Leu Gly Asp Glu Lys lie Gin He Val Ser Sin Mat Val Glu 
100 105 110 

Lau Val Glu Asa Arcj Thr Arg Gin Val Asp Ser Elis Val Gla Leu Phs 
115 120 12S 

Glu Ala Gin Gin Glu Leu Glv Asp Thr Val Glv Asn Ssr Gly Lys Val 
130 135 140 

Glv Ala Asro Arg Pro Asn Glv Asp Ala val Ala Gin Ser Asp Lvs Fro 
145 150 155 160 

Asn Ser Lys Arg Ser Arg Arg Glu Arg Asn Asa Glu Asn Arg Glu Asa 
1S5 170 175 

Ala Ser Ser Asn His Asp His Asp Asp Gly Ala Ser Gly Thr Pro Lys 
180 185 190 

Glu Lys Lys Ala Lys Thr Ser Lys Lys Lys Lvs Arg Ser Lys Ala Lys 
165 200 205 

Ala Glu Arg Glu Ala Ser Pro Ala Asp Leu Pro He Asp Pro Asn Glu 
210 215 220 

?r© Thr Tvx Cys Leu Cys Asn Gin Vftl Ser 5yr Gly Glu Met He Gly 
225 230 235 240 

Cys Asp Asn Asp Glu Cys Pro He Glu Trp Phe His ?h® Ssr Cys Val 
245 250 2SS 

Gly Leu Asn His Lys Pro Lys Gly Lys Trp ?yr Cys Pro Lys Cys Arg 
260 265 270 

Gly Glu Asa Glu Lys Thr Mat Asp Lys Ala Leu Gla Lys Ser Lys Lys 
275 280 285 

Glu Arg Ala Tyr Asn Arg 
2 90 294 



<21Q> 20 

<211> 22 

<212> Oii'A 

<213> Homo sapiens 

<400> 20 

caaegcagag cctcccgaga &g 22 

<210> 23. 

<21'i> 2a 

<212> DbiA 

*c213> Hoiao sapiens 

<400> 21 

cctstgctgc tcfcfccgstta ttcc 24 



<210> 22 

<21X> 4115 

<212> DixA 

<213> Home sapiens 

<400> 22 



It) 
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ct&gtct&ta cageaaegac cctacafccgl- caotctgggg 
tgcctcccgg gacaagtccg aageiggaga gatgaca&ag 
ata.tac.aaga gcecagaaga gaefcgcfccta actgggectg 
gtaacatttc ggtagacaga agtgccagct gacgtccttg 
gat.gaaggct. tacaatgcos caggaggctt tgcaaatatt 
taaatctcgt gat.gtgtatg eaacatggct tccattatgc 
gtggtggeaa actgctgtcc atggtgcsgt aUegaagtgc 
acttttaeta eeataacgaa agaagtgage aatfcgtggaa 
atgcgaatgc gtta&taagt iaastgoaca ccctcatgct 
gagatagttg catgcttctt agcaaaatgt gacgtefctfcg 
tgcagaacat atgetgttac tgtggatttc teacafctcat 
gaaaattatc aaaaatcatc aaataccaat cagaaggaac 
gctgc&ecct ggoggaaaga cacctgacae gctgaasgct 
ggetgcacce tggtggaaag acacetgaca ggctgaaagc 
aggctgcatc ttggtggagg aacatctgac aaatteaatg 
aagtfccgaac gtcagcagaa aaacaectag gasattaega. 
gaaatttscg ggcc&gc&aa ggaagaccta gaagatcgca 
ctagggaaat atgagteecg aaaagaa&ca ctgagaaatt 
cctaggaaga cgcatgggag aaaaagaaac cetgtaaaga 
atetaaraaa ctaaagttit gaaaaaggaa atctaagatg 
catctacaaa gcasgtgcca tgatcagagg tcccatcaga 
gaatattctt tgattctegg ytctctttga agttctgcaa 
gtctatatat aaaaagtaat g&gataa&ta agaagtagaa 
ccttcaagcc gccattgaaa gcaaaactct ttccaaataa 
caaacattga agcagatccg tgtUcccacc g&stcea&ac 
tt.gggatu.ct agagtcfcctg gagactgttt acagaagqat 
atcaaaaaga atagataaaa aaatggaaaa tagaagagtc 
aaggct&cet eggaatgaaa tttetattce actaaagcct 
tttcaaagcg agoctccggg aagceatctg cttcgagcct 
tcccaaataa gccfctggaat gaaaaatgaa aaacatggag 
gaatccaaac aaaggactat aagaasattc tgggatactg 
acagaaggat tgtgtttacc aaggctgegc tcaaaaagaa 
tagaagggtc cctgttaaag tggtcttctg aggctaaatg 
actaaagcct agaattg&tg acatgcaaac ttcaaagcag 
cttcgagcct ccattgaaat caaaagtctg tccaaataaa 
aaacattgag gcagatgaga actsccatea a&tceaaaca 
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tcttagaaag tecataaago 


SO 


ggaagaagac atcaacctta 




gtcaatggcc tgaggaagta 


3.80 


fcggcgascac ggaeacetct. 


240 


tgatagattc ggtgocga~a 


300 


gttfcatagtg gattttgtca 


360 


eaacaaggct gccteacaccs 


420 


ttttgctgat aaaaatgcaa 


480 


gctgfcatgtc tggatcatca 


540 


tgcacjatata giggagfca&e 


600 


aacaaattat gaatat&tac 


660 


tct gca gg a a a c c t gs t gag 


720 


ggtggaaaaa cacctgatga 


730 


tggtggaaaa acacctgatg 


840 


ttggagaaag gacatetgga 


900 


tcctgcaaaa aaacatctgs 


9S0 


gggagaaaaa gasgacacac 


1020 


acgtgggcag aaa&ggaaga 


1080 


tggatgcgtg caagagtaac 


1140 


ttgcatgtcc acaasagaat 


1200 


tceaascasg ggaagatgaa 


1260 


gattcaagtg gratacctga 


1320 


agcctectaa aagccatctg 


1380 


gcctttgaat gaagaatgaa 


1440 


aaaggactat aagaaaattc 


1500 


tgtgtttacc aaggctacac 


15S0 


ectaataaag tggtct totg 


1620 


agaattgase acatgcaaac 


1680 


ccactgaaat caaaagtctg 


1740 


gcagatgaga aotcccatca 


1300 


gagtctctgt agactgtttc 


I860 


tag&t aaa a t aat ggaaaat 


1920 


ggaatgaaag fctcfcattcca 


1S80 


gcctcccgag agccatctgc 


2C40 


ccttggaatt aagaatgaac 


2100 


aaggactatg agaaagttct 


2160 
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t.gggattetg gagtctctgt agactgtttc cagaaggatg gtgittacee aggctacaca 2220 

tca&aaagaa tagataaaat aatggaasat sgaagagtet ctgafcaatga ggttttctga 2280 

aggctecctg agaatgaaag fctctattcca ctaaagcctt gaattgstgg catgcaaact 2340 

ttcaaagcag gcctceogag agecatetgc fctcgagcctg eafctgaaatg aaaagtctgt. 2 4 00 

tccaaataaa ccttggaatt aagaatgaac ascattgaga cagafccagat ttcccttcag 2460 

aatcaaaaca aagaaggttg agaaaatt.et gggattetga agtctocgtg gactgtttca 2520 

cagaaggatg gtgtgtaecc aggctacaca caaaaagaaa ggataaaata gtggaaaatt 2580 

agaagattca ctagccsatc aasatcttgg tscagttcat cttgtgaaag gcaagggaac 2640 

ttcaaaaaga cactgfcgaac acgiacagga aaatggaaca atgaaaaaga gttfcgtgta 2700 

ctgaaaaaga acfcgtcagaa caaaagaaat aaatcaeagt agagaaccaa aagbtsaatg 27S0 

ggascaagag tcfcgcagtgt agattgactt aaacaaagaa aagagaagag agaaat.gccg 2820 

atatattaaa ga&aaaatta ggaagaatta gaagaatcga gsgcagcata gaaagagtta 28S0 

ga&gtgaaac acaacttgaa aggctctcag atacaagata agaattgaag gtgtagaaag 2940 

taatttgaat aggtttetca actcatgaaa tgaaaattat tcttacatga aattgcafcgt 3000 

tgaaaaagga attgceatgc aaaaetggaa tagceacact aaaeaccaafc ccaggaaaag 3060 

gaaaataaat otttgaggac ttaagatttfc aaagaaaaga tgctgaactfc agatgaacot 3120 

aaaactgaaa aggaatcatt actaaaaggg atctcaatat gtgggcagot aaagfctctga 3180 

tagctgagaa acaatgctca ttotaaattg aggaaaaaca gacaaagaaa acfcagaggea 3240 

gaaattgaat acaccatcct gactggcttc gctgtacaag ccatgatcaa ttgfcgacstc 3300 

aagaaaaagt aagaacctge tfcccacafctg aggagatgct gtfctgcaaag aaaatgaatg 3360 

ttgatgtgag agtscgatat taacaatgag tgctccatca ccactttctg agctcaaagg 3420 

aaatccaaas cctaaaaatt atctcaatta geagg&gaUg tctaagagaa atacattggt 34S0 

ttcagaacat cacaaagaga caacgtgaaa acagtgtcaa tgaaggaagc. gaacar.at.gr, 35*0 

atcaaaacga caagataatg gaacaaacac ctgaacagca gagfcctctag tcagaaatta 3600 

tttcaaebac aagcaaaaai tgtggcttca cagcaatiag tcatgcacat agaaagctga 3660 

caacaaaagc agataacaat gatattcatt tcttgagagg aaatgcaaca catctcctaa 3720 

aagagaaaaa gaggagatat taartacaat accatttaaa aaccgtatat tcaatatgaa 3780 

aaagagaaag agaaaoagaa actcatgaga acaagcagta gaaacttctt tggagaaaca 384 0 

acagaccaga otttactcac acteatgcta gaggccagfcc tagcatcacc tatgttgaaa 3900 

atcttaccaa agtctgtgtc acagaatact attttagaag aa&attcatg tttcttcctg 3960 

aageetacag cat&aaataa agtgtgaaga tt.acttgtfcc cgaattgcat aagctgcaca 4020 

ggattcccat taocctgatg tgcagcagac tcafcteaatc aaecagaatc cgcfcctgcac 4080 

tccagcctag tgacagagtg gactccacct ggaaa 41 IS 

<210> 23 
<211> 1341 
<212> PB.T 

<213> Homes sapiens 
<400> 23 

Met Xhr hys Arg Lys Lys Tfer lie Asa Leu Asa He Sin Asp Ala Gin 

12 
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IS 10 15 

Lys hxq Thr Ala Leu His Trp Ma Cys Val Ran Sly His Glu Slu V&i 
20 £5 30 

Vai Thr Phe Leu Vai Asp Axg Lys Cys Gin Leu Asp Val lea Asp Sly 
35 40 45 

GIu His Arg Thr Pro Leu Met Lys Ala Lett Gin Cys His Sin Gla Ala 
50 65 60 

Cys Ala Asa lie Lea lie Asp Ser Gly Ala Asp lie Asa Leu Vai Asp 



Val Tyr Sly Asjej Met Ala Leu fiis Tyx Ala Val Tyr Sez Gla lie Lea 
85 SO 95 

Ser Vai Val Aia Lys Lea Leu Ser His Gly Ala Val lie Glu Vai His. 
100 105 110 

Asa Lys Aia Ser Leu The Bro Lea Lea Lea Ser lie Thr Lys Arg Ser 
US 120 125 

Gltt Sin He Val GIu Phe Leu Lea Lie Lys Assi Ala Asm Ala Asa Ala 
130 135 140 

Val Asa Lys Tvr Lys Cys Thr Ala Lea Met Leu Ala Val Cys His Sly 
145 ISO 155 160 

Ser Sex Glu lie Val Gly Met Leu Leu Gin Gia Asa Val Asp Val Phe 
155 170 175 

Ala Aia Asp Lie Cys Gly Val Thr Ala Glu His Tyr Ala Val Thr Cys 
180 185 190 

Gly Phe His His lie His GIu Gin lie Met Glu Tyr He Arg Lys Lea 
133 200 205 

Ser Lys Asa His Gin Asu Thr Asa Pic Gla Gly Thr Ser Ma Gly Thr 
210 23.5 220 

Pro Asp Glu Ala Ala Pro Leu Ala Gla Arg Thr Pro Asp Thr Ala Gla 
225 230 235 240 

Ser Lea Val Glu Lys Thr Pro Asp Glu Ala Ala Pro Leu Val Gla Arg 
245 250 255 

Thr Pro Asp Thr Ala Gla Sex Lea Val Gla Lys ffltir ?r© Asp Sia Ala 
260 265 270 

Ala Ser Leo Val Gla Gly Thr Ser Asp lys lie Gin Cys Leu Girt Lys 
275 280 285 

Ala The Ser Gly Lys S'he Glu Gla Sax Ala Gla GIu Thr Pro Arg Glu 
2 90 235 300 

He Thr Ser Fro Ala Lys Glu Thr Ser Glu Lys Phe Thr Trp Pro Aia 
305 310 315 320 

Lvss Giy Arg Pro Arg Lys lie Ala Trp Glu Lys Lys Gla Asp Thr Pro 
325 330 335 

Arc Gla He Met Ser Pro Ala Lys Gla Thr Ser Gia Lys Phe Thr Trp 
340 345 350 

Ala Ala Lys G.ly Arg Pro Arg Lys lie Ala Trp Gla Lys Lys Gia Thr 
355 360 355 

Pro Val Lys Thr Gly Cys Val Ala Arg Val Thr Ser Ran Lys Thr Lys 
37 0 ~ 375 380 

Val Leu Glu Lys Gly Arg Ser lys Met lie Ala Cys Pro Thr Lys Gia 
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385 390 335 400 

Ser Ser Thr Lys Ma Ser Ala &sn hap Gin Arqr Phe Pro Ser Slu Ser 
405 410 415 

Lys Gin Glu GIu Asp GIu GIu Tyr Ser Cys Asp Ser Arg Ser Leu Fbe 
420 425 4 30 

GIu Ser Ser Aia Lys lis Gin Vsl Cys lie Pro Glu Ser lie Tyr Gin 
435 440 445 

Lys Val Met Glu II* ftsn, Arc? Glu Val GIu Glu Pro Fro Lys Lys Bio 
450 455 460 

Ser Ala Phe Lys Pro Aia .Tie GIu mt Gin Asa Ser Val Fro Ran Lys 
465 470 475 480 

Ala Phe GIu Leu Lys Asa Glu Gin Thr Leu Arq- Ala Asp Pro Met Phe 
485 490 495 

Pro Pro Glu Ser Lys Gin Lys Asp Tyr Glu Glu Asa Ser Trp Asp Ser 
500 SOS 510 

Glu Ser Leu Cys Glu Thr Val Ser Gin Lys Asp Val Cys Leu Pro Lys 
515 520 525 

Ala Thr His Gin Lys Glu lie Asp Lys lie Asn Glv Lys Leu Glu Glu 
530 535 540 

Ser Pro Aan Lys Asp Gly Leu Leu Lys Ala Thr Cys Glv Met Lys Val 
545 ~ 550 555 560 

Ser lie Pro Thr Lys Ala Leu Glu Lau Lys Asp Met Gin Thr Phe Lys 
5 65 S70 575 

Ala Glu Pro Pro Gly Lys Pro Ser Ala Phe Glu Pro Ala Thr Glu Met 
580 585 ' 590 

Glu Lys Ser Val Pro Asa Lys Aia Leu Glu Leu Lys Ask Glu Gla Thr 
5S5 600 605 

Txo Arcr Ala Asp GIu lie Leu Pro Ser Glu Ser Lys Gin Lys Asp Tyr 
610 615 620 

Glu Glu Asm Ser Trp As© Thr Glu Ser Iteu Cvs Glu Thr Val Ser Gin 
S25 ' 630 635 640 

Lys Asp val Cys Leu Pre Lys Ala Aia His Gin Lys GIu lie Asp Lys 
545 650 655 

He Asa Glv Lys Leu Glu Gly Ser Pro Val Lys Asp Gly Leu Leu Lys 
660 665 670 

Ala Asa Cys Gly Met Lys Val Ser lie Pro Thr Lys Ala Leu Glu Leu 
67 5 €30 685 

Met Ast> Met Glu Thr Phe Lys Ala Slu Pro Pro GIu Lys Pro Ser Ala 
690 695 700 

Phe Glu Pro Ala lie GIu Met. Gin Lys Ser Val Pro Ran Lys Ala Leu 
705 710 715 720 

Glu Lea Lvs Asn Glu Sin. Thr Leu arg Ala Asp Glu He Leu Pro Ser 
7 25 730 ' 735 

Glu Ser Lys Glu Lys Asp Tyr Glu Glu Ser Ser Trp Asp Ser Glu Ser 
740 745 750 

Leu Cys Glu Thr Val Ser Slu Lys Asp Val Cys Leu Pro Lys Ala Thr 
755 760 765 

His GIu Lys Glu lis Asp Lys lie Asn Gly Lys Leu GIu GIu Ser Pro 
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770 77S 780 

Asp Ask Asp Sly Pfee lam Lys Ala Pro Cys Ara Met Lys Val Ser lis 
785 730 " 795 800 

Pro Thr Lys Ala Leu Glu Leu Met Asp Met Gin Thr Phe Lys Ala Glu 
805 810 815 

Fro Pro Glu Lys Pro Ser Ala Phe Glu Pro Ala lis Glw Met Gin Lys 
820 825 830 

Ser Val Pro Asn Lys Ma Leu Glu Leu Lys Ass Glu Sin Thr Leu Arg 
035 840 845 

Ala Asp Gin Met Phs Pro Ser Slu Ser Lys Gin Lys Lys Val Gla Glu 
850 855 860 

Ash Sex Trp Asp Set Glu Ser Leu Arg Glu Tbr Val Ser Gin Lys Asp 
865 870 875 880 

Val Cys Val Pro Lys Ala Thr His Gin Lvs Si« Mat Asp Lys Xls Ser 
8S5 8*30 835 

Sly Lvs Leu Glu Asp Ser thr Ser Lea Ser Lys Lie Leu Asp 'Thr Val 
900 9D5 910 

His Ser Cys Glu Arg Ala Ara Glu Leu Gin Lys Asp His Cys Glu Gin 
915 220 ' 325 

Arg Thr Sly Lys Met Glu Gin Met Lys Lys Lys Phe Cys Val Leu Lys 
930 935 940 

Lys Lys Leu Ser Glu Ala Lys Glu lie Lys Ser Gin Leu Glu Asa Gin 
S45 950 955 9SQ 

Lys Val Lys fro Glu Gin Glu Leu Cys Sex Val Arq Leu Thr Lau Asn 
9S5 970 975 

Sin Glu Glu Glu Lys Arg Arg a*xj Ala Asp lie Leu Asn Slu Lys Xle 
980 990 

Arg Glu Glu Leu Gly Arg lie Glu Glu Gin His Arg Lys Glu Leu Glu 
935 1000 1005 

Val Lys Gin Gin Leu Glu Gin Ala Leu Arg Xle Gla Asp Xle Glu Leu 
1010 103 5 1020 

Lys Ser Val Glu Ser Asn Leu Asn Sin Val Ser His Thr His Glu Asn 
1025 1030 103.5 1040 

Glu Asn Tyr Leu Leu His Glu Asn Cys Met Leu Lys Lys Glu lie Ala 
1045 1050 1055 

Met Leu Lys Leu Glu He Ala Thr Leu Lys His Glu Tyr Glu Glu Lys 
1060 1055 1070 

Glu Asn. Lys Tyr Phe Glu Asp lie Lys lie Leu Lys Glu Lys Asn Ala 
1075 ' 1080 1085 

Glu Leu Gin Met Thr Leu Lvs Leu Lys Glu Glu Ser Leu Thr Lys Arg 
1030 1095 - HOC 

Ala se*> Gin Tyr Ser Gly Gin Leu Lys Val Leu Xle Ala Glu Asn Thr 
1105 " 1110 1115 1120 

Met Leu Thr Ser Lvs Leu Lys Glu Lys Gin Asp Lye Slu He Lsu Glu 
1125 1130 1135 

Ala Glu Xle Glu Ser His His Pro Arg Leu Ala Ser Ala Val Gin Asp 
3140 1145 1150 

His Asp Gin He Val Thr Ser Arg Lys Ser Gin Glu Pro Ala Phe His 
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115S 1X60 1165 

He Ala Gly Asp Ala Cys Lew Sin Ar« hys tfet San Val Asp Val Ser 
1170 1175 1130 

Ser Tar lie Tyr Asn Asn Giu Val Leu His Gin Pro Leu Ser sia Ala 
1185 1190 1135 1200 

Gin Arg Lys Ser Lys Ser leu Lys lie Asa Leu Asa Tyr Ala Gly Asp 
1205 1210 1215 

Ala Leu Arq Glu Ask Thr Leu Val Ser .Glu His Ala Sin Arg Asp Gin 
1220 1225 1230 

Arg Gin Thr Gin Cys Gin m.r. Lya Glu Ala Gla His Met Tyr Gin Asa 
1235 1240 1245 

Glu Gin Asp Asn Val Ask Lys His Thr Glu Gin Gin Glu Ser Leu Asp 
1250 1255 1260 

Gin Lys Leu 3?ae Gin Leu Gin Ser Lys Asn Met ?rp leu Gin Gin ©la 
1265 1270 1275 1280 

Lsu Val His Ala His Lys Lvs Ala Asp Asn. Lys Ser Lys lie Thr lis 
1285 1220 1295 

Asp lie His She Lew. Glu Arg Lys S-fet Sin His His l<*u Leu Lys Glu 
1300 1305 1310 

Lvs Asn Glu Glu He P3i© Asa Tyr Asn Ask His Lett Lys Asm Arg II® 
1315 1320 1325 

Tyr Gin Tyr Glu Lys Glu Lys Ala Glu Thr Glu Asn Ser 
1330 1335 1340 



<21C> 24 

<211> 22 

<:n.2> DNA 

<212> Homo sapiens 

<400> 24 

aatgggaaca agagctctgc ag 22 

<210> 25 

<211> 23 

<2.12> DNA 

<213> Homo sapiens 

<400> 25 

gggtcatctg aagttcagca ttc 23 

<210> 26 

<211> 367 3 

<212> DNA 

<213> Homo sapiens 

<221> CDS 

<222> 42 S, 473, 1789 
<400> 26 

caagagcttg gcgatacaga aatttctget ggtgttgggg cgggtgeggg aactgaagac 60 
gggcgagtgc gagcoggggg cgggtgctgg ggaagggfcas gcgggaageg agggcgaggg 120 
gtaggggctg gggaagggcg agcgggaggc gcgggotctc t.etageaggg ggctgcagcc 180 
atgaagaggc tcttagetge cgctggcaag ggcgtgcggg gcccggagcc cccgaaoccc 240 
ttcagcgaac gggtctacac tgagaaggac tacgggaccs tctacttcgg ggatctaggg 300 
aag&tccata csgctgcer.c ccggggccas gtccagaagc tggagaagai; gacagtaggg 360 
aagaagcccg tcaacctgaa caaaagagat atgaagaaga ggsctgctct acactgggcc 420 
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fcgtgtcaatg geeatgeaita agtagtaaca 
gtccttgatg gcgaagggag 1 gacacctctg 
ttgtgcaaat aitctcatag atg.ctggt.ga 
cacggctctc cattatgccg tttatagtga 
ctatggtgca gtoatcgagg tgcaaaaeaa 
acagsaaaga agcaageaaa et.gtggaait 
atttaatgag tctsaafcgca eagccctcat 
agtcggcatg cttcttcagc aaaatgttga 
tgcagaacgt tatgctgctg otcgtggagt 
tataegaaas tcaeetaaaa atceteaaaa 
aectgatgag getgcaccet tggcggaaag 
saaaaeacet gacgaggctg cacgcfctggs 
ggggaaagca acatctggaa agttfcgaaca 
gaggcctaca aaagaaacat ctgagaaatt 
gafccacatgg gaggaaaaag aaac.at.ctgt 
taataaaact gaagttttgg saaaaggaac 
aacatctaca aaagcaagta caaatgtgga 
ttttggcaca cggactattg aaaattcaca 
tgctaccaag attatctcta acagfcgctgc 
atateaaaaa gatatcaaaa caataaatca 
atceaaacga gaggoagstg aagaatattc 
tgcaaagact caagtgtgta taccfcgagtc 
agaagtagaa gagcttcctg agaagccatc 
gactgttcca aataaagcci ttgaattgaa 
gfctcccatca gaatccasac aaaaggacga 
cfcgtgagacg gtttcacaga aggatgtgta 
cgatacetta agbggaaaat tagaagagtc 
ctgtggaagg aaagtttcto ttccaaataa 
caaagcagag tctcctgata aagatggtct 
tcttccaaat aa&goc-ttag aattaaagga 
taatgatggt ctfcctgaage ctacct.gtgg 
agaattgaag gacagagaaa cattcaaagc 
aaaggafcgat gaagaaaatt cttgggattt 
tgatgtgtgt ttacccaagg ctaoacatca 
agaagagtct cctgataaag atggtettct 
tccaaataaa gccttagaat tgaaggacag 



t-ttetggtag aoagaaagtg ccngcttaat 430 
atgaaggctc taeaatgcga gagggaagct 540 
tgatctaaat tatgtsgatg tgtatggcaa 600 
gsatttstta atggtggcaa cactgctgco 660 
ggctagcctc acaccccttt tactggccat 720 
tttactsaea aaaaatgcaa atgcaaacgc 730 
gcttgceata fegtgaaggct catnagagat 840 
cgtctttgct gaagacatac atggaataac 1500 
taattacatt cateaacaac tttfcggaaca 960 
tsccaatcca gaaggaacac ctacaggaac 1020 
aacaectgac acggctgaaa gcttgctgga 1080 
ggagggaaog tctgccaaaa ttcaatgtct 1140 
gtcaacagaa gaaacacota ggaaaatttt 1200 
ttcatggcca geaaaagaaa gafcetaggaa X26Q 
aaagactgaa t.gcgtggcag gagtaacaac 1320 
atctaatatg attgcatgtc ctacaaaaga 1380 
r.gtgagttct gtagagccta tattcagtct 1440 
gtgtacaaaa gttgaggaag actttaatct 1500 
aeagaattat acgtgtttac ctgatgctac 1560 
eaaaatagaa gatcagatgt tcocstcaga 1820 
ttgggattat gggagtctct ttgagagttc 1680 
taugtatcag aaagta&tgg agatsaatag 1740 
tgccfctcaag ecrgcogtng aaatgcaaaas 1800 
gaafcgaacaa seattgagag cagctcagat 1360 
tgaageaaat tcfctgggatt etgagagtec 1S20 
tttacccaaa gctacacatc aaaaagaatt 1980 
tcctgttaaa gatggtcttc tgaagcctac 2040 
agccttagaa ttaaaggaca gagaaacatt 2100 
•fcctgaagcct. scctgtggas ggaaagtttc 2160 
cagagaasca ctcaaagoag agtctcetga 2220 
aaggaaagtt fcctcttccaa ataaagcttt 22S0 
agctcagatg ttcccatoag aatccaaaca 2MQ 
tgagagtttc ettgagactc tcttacagaa 2400 
aaaagaattc gataccfcfcaa gtggaaaatt 2460 
gaagcctacc tgtggaatga aaatttctct 2S20 
agaaacattc aaagcagagg atgtgagttc 2580 
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fcgfcagagtaq 


aeatic&gic 


fcttttggcaa 


accgactact gaaaatfccac 


agtctacaaa 


2640 


agttgaggaa 


gactttaatc 


ttactaccaa 


ggagggagca acsaagaeag 


taactggaea 


2700 


acaggaacgt 


gatattggca 


ttattgaacg 


agctccacaa gatcaaacaa 


ataagatgee 


3760 


cacatcagae 


ttaggaagaa 


aagaagatac 


aaastcaaet tcaga'cteug 


agafctatctc 


2820 


tgtgagtgat 


aeacagaatt 


atgagtgttt 


aectgaggct ac&tatcaaa 


aagaaataaa 


28S0 


gacaacaaat 


ggcaaaatag 


aagagtctcc 


tgaaaagect tctcactttg 


agcotgccac 


2340 


tcjaaatgcaa 


aactetgttc 


caaataaagg 


cttagaangg aagaat&aae. 


aaaeiattgag 


3000 


agcacattca 


actaccctat 


caaaaatett 


ggatgeaett ccfctetfcgtg 


aaagaggaag 


3060 


ggaacttaaa 


aaagataact 


gtgaacasat 


tanageaaaa atggaacaaa 


tgaaaa&taa 


3120 


gttttgigta 


etaeaaaagg 


aactgtcaga 


agegaasgaa ataaaateac 


agitagagaa 


3180 


ecaaaaagct 


aaatgggasc 


asgagcrtctg 


cagtgtgaga tt.gcc.ttt.aa 


stcaagaaga 


3240 


agagaagaga 


agaaatgtcg 


atatattaaa 


agaaaaaatr. agacccgaag 


ageaacttag 


33O0 


gaaaaagtta 


gaagtgaaac 


accaacttga 


acagactctc agaatacaag 


atacagaatt 


3360 


gaaaagtgta 


aeaagtaatt 


tgaatcaggt 


ttctcacacr. catgaa&gtg 


aaaatgatcfc 


3420 


cttteatgaa 


aattgcatgt 


tgaaaaagga 


a a tt gec at g eta asa ct gg 


aagfcagocac. 


3480 


actgs.aac.at 


caacaccagg 


tgasggaaaa 


taaatacttt gaggacatta 


agattttaca 


3540 


agaaaagaat 


gctgaactte 


aaatgacect 


aaaactgaaa eagaaaacag 


taaoaaaaag 


3600 


ggcatctcag 


tat aga gage 


agcttaaagt 


tefcgaeggca. gagaacaega 


tgetgaette 


3660 


taaattgasg 


gas 








3873 



<2IG> £7 

<2H> 101 1 

<21Z> PRT 

<2.1.3> Homo sapiiSEis 

<400> 27 

Met val Ala Stor Leu isu ser 'fyr <31y Ala v&l lis Glu Val Gin Asn 
1 ft 10 15 

Lvs Ala Ser Leu Thr Pro Leu Leu. Leu Ala lis Gin Lys Arc? Ssr Lys 
20 25 30 

Gin Thr Val Slu Pise Leu Lsu Thr Lys Ma Ala Asa Ala Asp. Ala Phe 
35 40 <S5 

&sn Slu ser Lys Cys 'i'hr Ala. Leu Ket Leu Ala lie Cvs si a GIv Ser 
SO So 60 

Ser Glu lie Val Sly Met Leu Lea GI» Sin Asm Val Asp Val Phe Ala 
65 70 75 60 

Slu Asp lie His Sly lie Thr Ala Slu Arg Tyx Ala Ala Ala Axg Sly 
85 90 95 

Val Asn Tvr lie Bis Gin Gin Leu Leu Slu His He Axg Lys Leu Pro 
100 105 HO 

Lys Asa Pro Gin hon Tbr Asn Pro Glu Ely Thr Ser 2hr Sly Thr Pro 
115 120 125 

Asp Glu Ala Ala £ro Leu Ala Slu Arg Thr Pro Asp Thr Ala Slu Sex 
130 13 & MO 

Leu Leu Glu Lys Thr Pro Asp Glu Ala Ala Arg Leu Val Glu Gly Thr 
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I 45 150 155 160 

Ser Ala Lys lie Gin Cys Leu Gly Lys Ala Thr Ser Sly Lys Phe Glu 
155 170 17 S 

Gin Ser Thr Glu Glu Ttor Pro Arg Lys lie Lea Rxg Pro Thr Lys Glu 
180 185 190 

Thr Ser Glu Lys Phe Ser Srp Pro A1& Lys Glu Arg Ser Arg Lys He 
195 200 205 

Thr Trp Glu Glu Lys Glu Thr Ssx Val Lys Thr Glu Cys Val Ala Gly 
210 215 220 

Val Thr Pro Asn Lys Thr Glu V&l Leu 61u Lvs Glv Thr Ser Asa Met 
225 230 235 240 

He Ala Cys Pro Thr Lys Glu thr Ser Sax Lys Ala Ser Thr Asa Val 
245 250 255 

Asp Val Ser Ser Val Glu Fro lie Hie Ser Leu Phe Gly Thr Arg Thr 
260 265 270 

He Glu Asa Ssr Gin Cys Thr Lys Val Glu Glu Asp She Aim Leu Ala 
275 280 285 

Thr Lys lie lis Ser Lys Ser Ala Ala Sin Asxi Tyr Thr Cys Leu Fro 
2S0 295 300 

Asp Ala Thr Tyr Gin Lys Asp He Lys Thr lie Asa Bis Lys He Glu 
305 310 31S 320 

Asp Gin Met Phe Pro Ser Glu Ser Lys Arg Glu Glu Asp Glu Glu Tyr 
325 330 335 

Ser Tro asp Ssr Sly Ser Leu Phe Glu Ser Ser Ala Lys Thr Gin Val 
340 345 350 

Cys He Pro Glu Ser Met Tyr Gin Lys Val Met Glu He P*sn Arg Glu 
355 360 355 

Val Glu Glu Leu Pro Glu Lys Pro Ser Ala 5ha Lys Pro Ala Val Glu 
370 375 380 

Met Gin Lys Thr Val Pre Asn Lys Ala Phe Glu Leu Lys Asa Glu Gin 
385 390 355 400 

Thr Leu Arg Ala Ala Gin Met She Fro Ser Glu Ser Lys Gin Lys Asp 
405 410 415 

Asp Glu Glu Asn Ser Hp Asp Ser Glu Ser Fro Cys Glu Thr Val Ser 
420 425 430 

Gin Lys Asp Val Tyr Leu Pro Lys Ala Thr His Sla J»y8 Glu Phe Asp 
435 " 440 445 

Thr Leu Ser Sly Lys Leu Glu Glu Ser Fro Val Lys Asp Gly Leu Lea 
450 455 4 SO 

Lys Pro Thr Cys Gly Arc? Lys Val Ser Leu Fro Asa Lys Ala Leu Glu 
465 470 475 480 

Leu Lys Asp Arg Glu Thr Phe Lys Ala Glu Ser Pro Asp Lys Asp Gly 
485 490 495 

Leu Leu Lys Pro Thr Cys Gly Arg Lys Val Ser Lea Pro Asa Lys Ala 
500 505 510 

Leu Glu Leu Lys Asp Arg Glu Thr Leu Lys Ala Glu Ser Pro Asp Asn 
515 520 525 

Asp Gly Leu Leu Lys Pro Thr Cys Gly Arg Lys Val Ser Leu Pro Asa 
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530 535 540 

Lys Ala Lew Glu Leu Lys Asp Arcs Glu Thr Phe l>ys Ala Ma Sin Met 
545 550 555 560 

Phe Fro ser Glu Ser Lys Gin Lys Asp Asp G.lu Glis Asa Sex Trp Rap 
565 ' 570 575 

Pile G.lv; Ser Phe Leu Glu Thr Leo Lea Gin Asa Asp Val Cvs Leu Pro 
580 505 530 

Lys Ala Thr His Sin Lys Glu Phe Asp Thr Leu Ser Giy Lys Leu Glu. 
595 600 60S 

Slu Ser Pro Asp Lys Asp Giv Leu Leu Lys Pro Thr Cvs Giy Met Lvs 
610 615 620 

He Ser Levi Pro Asn Lys Ala Leu Glu Leu Lys Asp Arg Glu Thr Phe 
625 630 635 640 

Lys Ala Glu Asp Val Ser Ser Val Slu Ser Thr Kb© Ser leu Phe Giy 
64 5 650 655 

Lys Pro Thr Thr Glu Asa Ser Gin Ser 3>hr Lys Val Glu Glu Asp 3?he 
SSQ S6S 670 

Asn Leu Thr Thr Lys Glu Giy Ala Thr Lys The Val Thr Giy Glu Gin 
675 680 685 

Glu Arg Asn lie Giy lie lie Glu Arg Ala Pro Gla Asp Gin Thr Asn 
690 * 695 700 

Lys Met Pro Thr Ser Glu Leu Giy Arg Lys Giu Asp Thr Lys Ser Thr 
70S 710 715 720 

Ser Asp Ser Glu lie lie Ser Val Sssx Asp Thr Gin Asxt Tyr Giu Cys 
725 730 735 

baa. Pro Glu Ala Thr Tyr Gla Lys Glu He lys Thr Thr Ash Giy Lys 
740 745 750 

lie Glu Glu Sex 5ro Glu Lys Pro Ser Ms Phe Giu Pro Ala Thr Glu 
755 760 7 55 

Met Gin Asn Ser Val Pro Asa Lys Giy Leu Glu Tip Lys Asn Lys Gla 
770 7 75 780 

Thr Leu Arg Ma Asp Ser Thr Thr Leu Ser Lys lie Leu Asp Ala Leu 
735 790 795 8Q0 

Pro Ser Cys Glu Arg Giy Ar« Glu Leu Lys Lvs Asn Asn Cys Glu Gin 
805 810 BIS 

lis Thr Ala Lys mt Glu Gin Met Lys Asn Lys Phe Cys Val Leu Gin 
820 825 830 

Lys Glu Leu Ser Slu Ala Lys Giu lie Lys Ser Gin Leu Glu Asn Gin 
835 8^0 845 

Lys Aia Lys Trp Glu Gin Giu Leu Cys Ser Val Arg Leu Pro Leu Asa 
850 855 880 

Gin Glu Glu Glu Lys Arc Arg Asn Val Asp He Leu Lys Gin Lys lie 
065 870 875 880 

Arcr Pro Glu Glu Gin Leu Arg Lys Lys Leu Glu Val Lys His Sir. Leu 
885 690 895 

Glu Gin Thr Leu Arg He Glu Asp lie Giu Leu Lys Ser Val Thr Ser 
500 905 . 910 

Asa Leu Asn Gla Val Ser His Thr His Glu Ser Giu Asn Asp Leu i?he 
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915 920 $25 

Kis Glu Asn Cys Met Leu Lys Lys Glu lie Ala Met Leu Lvs Leu Glu 
830 .935 940 

Val Ala Thr Leu Lys His GIrs His Sin Val Lys Siu Agtn Lys Tyr phe 
345 950 355 960 

Glu Asp He Lys n* Leu Sin Glu Lys Asa Ala Glu Leu Gin Mat Thr 
965 970 97 5 

Leu Lys Leu Lys 81a Lvs Thr Vai Thr Lys Arg Ala Ser Gin Tyx Arg 
930 935 930 

Glu Gin Leu Lys Val Leu Thx Ala 61u Asa Thr Met Leu Thr Ser Lys 
935 1000 1005 

Leu Lys Glii 
1010 



<210> 28 

<21I> 23 

<212> Dim 

<213> nemo satd«ns 

<4D0> 2S 

tctcatagat gcfcggtgctg ate 23 



<210> 29 
<211> 24 
<212> BNA 

<2I3> Hchjo sapiens 
«400> 23 

cccagacatt gaattttggc agac 24 

<2.1.0> 30 
<211> 56 

<2i2> mr 

<213> Homo sapiens 

<400> 30 

Met Slu Glu lie Sex Ala Ala Ma Val Lys Vai Vai Pro Gly Pro Gin 
I 5 10 15 

Ara Pro S*r Pro fhe 3«r Gin Leu Val Tyr «he Sar Asa Asp S«r Tyr 
20 25 30 

lie val His Ser Sly Asp Leu Arg Lys 21s His Lys Ma Ala Ser Arg 
35 40 45 

Gly Gin Val Arg Lys Leu Glu Lys 
50 55 
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